Abstract 27
Dengue has become a major public health problem in the last few decades 28 with India contributing significantly to the overall disease burden. Most of the 29 cases of Dengue from India are reported during Monsoon season. The vector 30 population of dengue is affected by seasonal rainfall, temperature and 31 humidity fluctuations. Rajasthan is northwestern state of India, which has 32
shown several dengue outbreaks in the past. In this paper we have tried to 33 analyze the effects of annual cumulative rainfall on Dengue incidence in one 34 of the largest and severely affected states of India. Retrospective data for 35
Dengue incidence and Rainfall for the state of Rajasthan was collected and 36
Pearson's coefficient correlation was calculated as a measure of association 37 between the variables. Our results indicate that annual cumulative rainfall 38 shows a strong positive correlation with dengue incidence in the state of 39
Rajasthan. Such analyses have the potential to inform public health official 40 about the control and preparedness for vector control during monsoon season. 41 This is the first study from the Indian state of Rajasthan to assess the impact 42 of annual rainfall on dengue incidence, which has seen several dengue 43 outbreaks in the past. 44
Introduction 53
Dengue fever, an arboviral disease has become a significant public health 54 problem in the last three decades. Winter, Pre-monsoon and Post-monsoon sees very little rainfall. 86
The data for dengue incidence for Rajasthan was obtained from National 87 indicated that a total of 17008 cases and 108 deaths due to Dengue were 98 reported from Rajasthan (Table 1) . Maximum number of cases (n=4413) (Table 2 ). An overall positive and moderately strong correlation 109 (R=0.51) was found between the two variables indicating that rainfall does 110 affect annual cases of Dengue in Rajasthan. The monsoon season receives 111 maximum rainfall, and a concomitant rise in dengue cases has been observed. 112
Analysis of dengue incidence with rainfall received during different seasons 113
showed that the strongest correlation between dengue incidences was with 114 rainfall pattern during monsoon season (Figure 1) . 115
Discussion 116
Dengue continues to be a public health threat in India. It is found to be 117 endemic in all the states and union territories of India. Rajasthan is a 118 northeastern state with the largest landmass most of which is covered in 119 desert. The climate is characterized by little rainfall, high wind velocity and 120 hyperthermic conditions. With scarcity of water, people have a tendency of 121 storing water for domestic use. The earliest published reports of dengue from 122 the state were reported in the year 1969. Since then the city has seen many 123 outbreaks of Dengue in the last couple of years [11, 12] . Gathering andavailability of publically available data continues to be a stumbling block for 125 the analysis of vector borne diseases in India. Though NVBDCP reports 126 annual dengue incidence from each state separately, but lack of weekly or 127 monthly breakup is still crucial in determining disease endemicity and reasons 128 for sudden outbreaks. A major factor that contributes in disease incidence is 129 rainfall. Over the years many reports have been published that indicate a 130 seasonal pattern of dengue. In India most of the cases are reported during 131 These results may not indicate causality but do suggest strong positive 143 correlation between monsoon rainfall and dengue incidence. Evidently, 144 climactic factors in the state of Rajasthan influence dengue incidence. Our 145 study, though preliminary in nature, does point out annual rainfall as an 146 important predictor of dengue incidence in Rajasthan. We do acknowledge 147 the limitations of our study as weekly rainfall and dengue patterns are not 148 available from either IMD or NVBDCP, which are better variables to beconsidered for analysis. Nonetheless, in the dry and arid regions of Rajasthanwhere water availability is scarce and for most part of the year weather is 151 generally very hot, monsoon season rainfall is a major contributor towards 152 incidence of dengue. In absence of any therapeutic intervention, the control of 153
Dengue is heavily dependent upon the control of vector population. 154
Knowledge of weather variables that might influence disease incidence would 155 be helpful in the control and limitation of Dengue incidence. 156
Conclusion 157
Weather variables are important determining factors for arboviral diseases. 158
Prevalence of dengue during monsoon season in many parts of the world 159 indicates a climatic correlation. Present study is an attempt at understanding 160 the affects of annual rainfall on dengue incidence. By calculating Pearson's 161 correlation coefficient, we show a moderately strong positive influence of 162 rainfall on dengue. Though preliminary in nature, our data justifies a need for 163 a more thorough analysis of weather variables on dengue incidence. 164
Additionally, public availability of weekly and monthly surveillance data for 165 weather variables and Dengue incidence from Rajasthan and other parts of 166 country will be helpful in predicting dengue outbreaks. Such analysis will help 167 public health agencies in designing better approaches for the control of 168 Table 2 . Correlation coefficient between dengue incidence and total, winter, 257 pre-monsoon, monsoon and post-monsoon rainfall 258 
